CSC 320 Midterm Exam #2 Summer 2002

1. For parts (a), (b), and (c) b&pyou must choose three DIFFERENT languages
from the five gven here and are required to find @uéar expression, a coxtefree
grammay and a DA for them respeately. Choose carefully to minimize your
effort.

The five languages to choose from:

L, = {aP : p isprime}.

L, ={ba"ba®b}

L; = {w O {a, b} : the number o&’s inw is even and the number of B'is even }.
L, = {w O {a b} : the number of’s in wis equal to the number bfs inw}.

Le = {w O {a b}  : wcontainsbaba or abaab}

Fill in your choices for each part:

Pat | Requirement Language chosen

(@) Reaular Expression

(b) Contet-free Grammar

(c) Deterministidrinite Automaton

(@) [1O0marks] Gve a egular expression for one of the languages.

(b) [1O0marks] Gve a ontext-free grammar for one of the languages.

(c) [10marks] Drav the transition diagram of a BFor one of the languages (include
comments).

2. [20] The exclusive or of two languaged.; and L,, denotedL; [0 L,, is defined to
be{w : (w OL; orwOLyandwisnotinL; n L,}.
Prove that regular languages are closed ureblaiusve a by describing a con-
structon for a DA M = (K,Z,d,s,F) for L; 0L, given DFAs
M; = (K, Z, 04, 81, F)and M, = (K, 2, 35, S, F,) for L; andL, respectiely.
Hint: a construction similar to the ones ded for union and intersection on
assignment #2 works.



3.

-2-

Circle True or False and justify your answerNo marks will be given unless
there is a @rrect justification.

(@) [5marks]e is a regular expression for a language containing no strings.
True Fdse

(b) [5marks] Every subset of a regular language is regular.
True Fdse

(c) [5marks]lfx I L;andy [ L,thenxy [ L, [L,.
True Fdse

(d) [5marks] The set containing all BB over the alphabetd, b} is countable.
True Fdse

4.(a) [10marks] State precisely the pumping lemma for regular languages.

(b) [10marks] Describe all ways ofiftoringw = a’ b°c"™™® asxyz wherey is
not equal to the empty string.

C marks] Apply the pumping lemma tov = a' b°c'™s. to prove that
(c) [10 marks] Apply th ing | St t

L={a"b™cP:n+m< p} is not accepted by a BFwith k=2(r +5)
states.



